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EOSTYCEEV‘S WDEE IN COMBATTING DROUGEI
To A, Koval!

Today, more than 50 years after the death of P, A, Kostychev,
his work in developing scientific soll cultivation has bacome extremely
valuable, Kostychev was responsible for the most advanced egronomioal
idear in Ruesia,

Koatychev was prominent amons lugsian seil colentists becauss of
his versatile mowledre end ability to synthoolze any subject he inveoti=-
pated, Ilis theoratical and practical backrround in ormunlc and inorpanic
chemistry enablad him to utilize chomical soil analvsis in his investi-
pationa., lHoe wae aluo a schelar of microbiclory, meobotany, and apronomy.

In hio book, Kups Pochvovedenive, (A course in soil polence) 1AR%5=
1886, Xoatychav very claarly pointed out that physical properties of
soll oxert at laast as much influence upon plants as Ao chemical prop=-
artins., llo was first to develop methods of makine goll fertile. "The
depth of plowing," wrote Kostychev; nfha degree and character of mel-
lowing soil, tha tima and mathod of using various fortilizers which
can increnss or decrease chemical processes in the soil, increase or
Aecreass dryine or moistening qualitles, and aid in regulating the
temperature in different parte of the fields can all be best determined
bv exact information of soils and their characteristics, which only
goil science can provide."

Kostychev 1lived through the drought of 1891 which was the cause
of poverty among countless people. Beinp well scquainted with the his-
tory of the chernozem steppes and their climatic and soll characteristies,
he gave a selentific sxplanation for the appesrance of droughté.on
the immeﬁae chernozem zones and suggested measures for preventing future

orop fallures.

%-K %gchev did not share the view prevailing at that time that

erop fg;lﬁ;ea in the chernozem area were due exclusively to the climate

on
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of the chernozem stapre, and did much verk to disprove this viewpeint,

He went te all the main soil cultivating regiens where crop failures .
ocourrad mere or less regularly and proved that the reason for the failures
wes not dus so much to the olimate as to the peculierities of the cherio-

zem soll which requires opeocial mathods of oultivation,

In his book, O Borbe s zasukhami v _ohepnozemnoy oblaptl poaradstyvom
obrahatki noley i nakepleniye na nikh snega, (Combatting drousht in

chernozen arveas by meens of field oultivation and snow acoumulation),

Kostychav indicates the amounts of rracipitation falling in ghernozem
and non-charnozem areas by comparing two typleal placaes, Sl. Pateraburg
and Vorenezh, Data collected ever a 30=year perlod buginning 1862

showed thut annual precipitation in St, Petersburg ranged from 325 to

726 millimeters, and in Voronezh {rom 362 to 767 millimeters. Kostychev

pregentad this data in the followine teble:

Table 1
Distribution of precipitation by searons (in mm,)
Winter Spring Summer Fall Annual

st, Petersbur
Number of days with

procipltation 40 34 78 m 156 %
Precipitation (in mm.) 74 87 180 129 470 i
Voronezh
Number of days with

precipitation 34 3l 30 25 120
Precipitetion (in mm, ) 133 130 180 138 581

In compering seasonal precipitation, it is seen that spring and
winter pr%cipitation s mach heavier in the Voronezh area than in the
gt. Petersburg area, Harvests in the chernozem steppe zone depend
primarily upon spring precipitation; thus, it can be supposed that
poor harvests ghould occur less often in the Voronezh area then in

the St. Petersburg area., In reality, the reverse is true., Poor har=-
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vests oocur more often in Voronesh bacause soil conditions for water
penetration and acoumulation are very different in these twe places.
This deduetion by P. A. Kostychev at first seems paradoxlecal, but it

is confirmed hy data obtained from various chernozem steppes == Troltska,
Voronezh, and Stavrepol', During the courasa of the year, the amount

of preocipitation fa&&i‘é?%;;itekn vag 345 millimeters, Voronezh 581,

and Stavropol' 727 millimeters.

¥ostyohav ocndmwes: "I a saction of the Troltska steppe were
evtendad into Stavrepel! Kray, it would in no wny disrupt the nsual
appearance of tho Stavropoi' Steppas," This similarity and Lhe mono=-
typle vegetation on uncultivated steppes in three different arass, not-
withstandine the grent differences in tha amount of precipltation,
aprarently cannot be explained by the amount of precipltation alone,

A better explanation 1s that "all these areas have the same chernozem
soil which seems to exert a sreater influence upon plants than the pre-
eipitation falling in this area."

Many acholars ntwdying the characteristics of wild ateppe vege-
tation conclude that the enly sress plants ahle to exist ure those
which ripen by the beginning of the summer, IFrom these characteristics,
some scholars erroneously assume that grain erops which ripen during
the middle or at the end of July cannot be prowm here and that, conse=
quently, the southern steppes are not sulted for cultivated crops.
Leading Russlan scholars and the practical exparience of steppe soll
cultivation have shovm this point of view to be incorrect. When a
virgin steppe is plowed, the relation of soil to plants is immediately
chanped, The plowed virgin steppe is very favorable for growing prains,
especially varieties of summer wheat, From this, Kostychev inferred
that even with the considerable amount of precipitation, as was noted
in Stavropol'l for example, plants can suffer from loss of water if
the soil does not accumulate and ormsxmmk preserve molsture, For this

peason, in order to prevent plants from being destroyed by drought,

CONFiDENTiAL

-3 =

‘

Declassified in Part - Sanitized Copy Approved for Release 2012/05/25 : CIA-RDP82-00039R000100100074-9




r

Declassified i - iti .
ified in Part - Sanitized Copy Approved for Release 2012/05/25 : CIA»RDP82-00039000100100074 9

CONFIBENTIAL

the syatem of soll onltivation uaed muet oreate soil conditione which
will enable a large amount of watar to be socumulated and preserved.

Upon reaching this conelusion, Kestychev pives the following ingtruo=
tiona. A1l mells recelve water from rain or thawing snow. Water pones=
trates ueme soils esnlly and quickly, and other snils, extremely slovly.
Seils with greatest water permeability are those compoged of large
partioclen, gravel, or gand, while finely greined, pulverized soil is
almost impermeable, Chernozem soils, notes Kostychev, ara composed
of emall particles which can be sround into dust if rubbed topsther.

A similar composition of unrlowed land, beaten down and peokad by eni=
mln, an is found in the chernozem steppes, B80ema to indicats that
rainwvater does net penotrate into tha goll but runa off into lowlands
and pullien, Evon with proloneod molstening, water cannot penetrate far
into the soil,

Th order to rrovide plants with ne much water as possible, chernoc=
zem must be made axtremaly permaable so & to allow a1l rain water
end water from melted snow to gosk into the ground.

While studying pround water in chernozem solls, Koatychev pointed
out the laws of capillary action of water. In the dry chernozem oteppes,
cep*llarylaction 1g danperous, since the quickly drying top layer of
goil has innumerable, minute pores which continually bring up water
from lower, more moist layers of soil and cause the top layer to bacome
gaturated. Kostychev compares this to capillary action in the wick of
a kerogene lamp: "The karosene in the unper part of the wick is burned
and must he continually replenished by more kerosene; in the same way,
water L1s evaporated from chernozem in the form of steam and additlonal
water is brought up by capillary aetion," In order to prevent this
wastapge of ground water, he sugpesated cultiveting the upper layer of

soil, since this destroys capillary action and thus causes molsture

4o be retained in the top layer of soil.
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Kostychev notes the change in greund water content of chernoczenm

gteppes at various times durine the year. His investigatlons show
that from September through February, soil sradually acounlates molo=-
ture, On the other hand, frem March through September, the sell slowly
dries despite spring and summer rains,

Chernozsm eoils as a result of their preat capacity to hold water §
cennot be deeply penetrated by either light or very heavy summer rains
which ave absorbed primarily in the top layer &nd quickly evaporate

under the influence of wind and mun, HMoisture accumulated during the

winter, the importance of which is so often underestimated in agricultural

practice, 1o especially important,

Thus, the following conclusions can be drawn {rom the above infor=

mation on chernozem soil conditions and their relation to moisturs

accumilationt

1) to be most succesnful in combatting drousht, agrioultural prace- }
tice should provide for the larprst possible accumylation of water during
the winter,

2) in order that the largest possible amount of rain and snow
water pormeate the soll instend of running off the surface, the soll
must be kept hirhly permeable.

3) to check or to leszen pradual avaporation of molsture from
the top noil layer, the soil must be cultivated so as to prevent escepe
of water by capillary action.

Kostychov carefully examined these three points of the plan and

pave clear and complete answers to the complex and poorly studied prob-

lems of practical soil cultivation. He explained in detail the impor-
tance of water in plant development and explained polentifically the
so-called usable and non-usable soll moisture in plant development.

oy On a mathematical basils, he determined the amount of water needed for

s harvest, According to his caloulations, a 2.7 acre area having a

harvest of 100 pud of grain and 200 pud of hay, or & total of 300 pud

CONFIBENTIAL

o

;

. . g « .
.~ Declassified in Part - Sanitized Copy Approved for Release 2012/05/25 : CIA-RDP82-00039R000100100074-9




Declassified in Part - Saniti
- Saniti
itized Copy Approved for Release 2012/05/25 : CIA-RDP82-0003'
. - - 9R000100100074-9

GONFIGENTIAL

of plants, ghould have no 1ees than 90,000 yudglaf water,

He aleo noted that planto found in any goll eannot exhavet the
gupply of nolsture in the goil, sinee any goil has & dafinite amount
of watar whioh cannot be used by plants, even when there 18 & dive
need for it. The reasene for this phenomenon are &8 followe, In any

goil, water is to be found in porous pround or in the top moil layers

- | Kootychav pointed out that if & rock, {or example, were placed in weter)

\ it would be surrounded by & thin layer of weater as & result of molacular
coheslon, In order to remove the waber, a substance which has a greater
affinity for water must be put around Lha rocl, Af, for exemple, & dry
towel.

Yeot, not aven & Ary towel can absorb all the rock's molature.

Each particle of the soil can, for convanience, ho called a rock, even

thourh it 1s no larger than o speck of dugt, In molst poil, each spack

of dust, like the rock surrovnded by water, is suckad dry by roots, ful=

[ — S

£111ine the seme work ag a damp towel, It is obvious that & moist root

cannot absord a1l the moipture from the top layer; gome water will

always be left, lixperience hag shown that plants in aifferant soile
stop abgorbine water vhen the water content reachas the following lavels:
1.5 percent in sandy soil, 10.0 percent in clay, and 14.0 percent in
chernozerm.
% According 5o Kostychev's caleulations, the amount of usable water
on & 2.7 acre area havinr a depth of one arshin (71,12 centimaters or
t 28 inches) is as follovs: 12,000 pud in sandy soil, 80,000 pud in
clay, and 112,000 pud in chernozems

One way of rotaining &8 much water as possible from pracipitation,
Kogtychev pointed out, is by aecumylating snow on fields. He states
that the only time goll does not become gaturated with moisture is in
e the spring when snov thaws. Snow 1lying on r16lds in winter i1a not &
1ifeless cover over unchanging soil. On the contrary, golil molsture, x

beginning with Septenber steadily increases during ‘the course of the
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winter and by January is increased by 10 percent te & depth of one
arshin, i R
Oritlcising the theory held by many scholare that it ie imposeille
to mrow trees in aterpe reglons, Kostychev proved that "the goil of
chernozem golls can efrow many varieties of planta inoludiag both trees

and grasses, Treeo rarely force out grass, once it begins to grow."

After carefully examinine Russian experiments in steppe tree plenting, i
Kostychev coniirmed the importance of {ree planting in ateppes and

rofuted the idea that forents dry out the soil and for this reason can-

not exisct in steppes, Kootychev in his work, vy Charnnzan ast

! Roseid, (Soils of the Yhernozem Reglons of Tuosia) wrotes "I saw the

Velikoanadol'skiy and RBerpdanskly Forééta. They were of special interest
£o me since I found out that a normal summer in thege regions had no

rainfoll until Jnly and had & high, constant temporature. The steppes

werae literally burned by the sun 80 that only dry, yellow stems remained.
Tt was remarkable that even during such a summer, trees were fresh

and preen in all the naturel forests (near Kursk and Belgorod), as well

i T e e 8

ag treas planted along railronds; 'not one tree (excluding those suppres-
ged by weed grass) was harmed, including this year's and last year'e

planting."

e ot e e

By carefully studying the young troes, Kostychav determined the

i reagon for their high reslstance to drought. Ho dug up the ground

around them and found that during dry summers, all 1ife activity of

younp trees 18 directed toward growing many deep roots. Roots of oaks t
(Quercus), ash (Fraxinus), and English elm (Ulmue cempestris) prew

4wo maters and were massed in thick tufts which made the ground diffi-

eult ‘to plow.

Generalizing from the degree of forest development, Kostychev
pointed out that the reason so few forests exist in the steppe aree
1s not because of the climate but because wild grass doss not allow

forests to expand.
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The atudy of the inﬂue!g:a melon Bnow retention in Koa’by-
' chev‘a book, __22293_;;2@39&5_2 (The Fight againat Drought), reveala
that 'in March 1801 there wags 80 much anow in the Velikoanagol'akiy
Forgab that, had it all melted, the entire area would have heen covqred
by 150,6 millimeters of watar. The neighboring opon field, however,
would have had only 48,2 millimeters of vater. Bv apring of 1892,
: the forest had 40 millimaters of watar in the form of snow, and the
open steppe, 20 millimetora, In Pebruary 1893, Aifferent sections of
the foraast had acowmlated 23=50 millimeters of water in the form of

snow. Kostyohev streacses the fact that in forest regions the entire
water supplv is absorbed into the ground, Analyses of soil water con=
tent in March 1891 in the forest and in open steppes shoved that the
. forast contained 21.4 percent of water 4o a depth of one arshin, On
the neighboring open field, soil of the same depth contained 17.2 per=

e

cent water, At first plance, this difference of 4.2 percent may seem
to be slight, but actually it is very significent in developing agri-
cultural plante. If one excludes unugable molsturs from the totel

moisture content, 7.4 percent usable water remaing in the forest soil

i and only 3.2 percent in the open field; that is, less than half as

| much water remains in the open f10ld as in the forest.

% After a careful study of chernozem soils, Kostychev established
that the entire southwest Dnieper area is composed almost exclunively
of former forest land., large forest areas in the past were also to

be found in Penza, Simbirsk, gamara, and Serrtov guberniyas; the only
traces left of them are & certain change in chernozem composition.

fuge forests, which at times occupled large arsas of chernozem, greatly

influenced the climate and aided in accunulating a congiderable amount

@ ? , of moisture, From this, he drawe the conclusion that forestry develop~
ment alvays serves as &n important means of accumulating snow.
~ Kostychev Eiat@a @hah, first of all, tress muet be planted in eandy

areas, and on slopes of ravines, gOrges, and wvetersheds. Even in this

o cowmeNTe 0 ©
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éituation, trees will have no influence over a large part of the fleld

area, go that shelter belts in addition te trees muat be planted, The
ghelter belts, which he calls hadges, ara located crossvice to the
preveiling winda, and in winter can aid in acoumulating snow,

Since shelter belts should not be located too close to each other,
Kastychav proposed using hedges for storine anow on fields but "enly
as a bage for retaining the first snow. When snowdrifis have been
formaed ulengnide the hedges, they will serve in agoumulating additional
amounts of anow." Tho ond of the snowdrift must be plowed so as Lo
form a snow eylinder which will help store new quantities of anow.
Arrenged consocutivaly one after another, the enow oylinders will enable
water to =~>=.eate the soil more uniformly, Sloping areas having snov
oylinders lying acrose the olope help the water on thewed areas to
permeate the soil uniformly and to keep water from flowing inte ravines
and gullies,

Basides cylindars, Kostychev reccmmended storing snow by qgg;ing
fields with tall, thick stemmed plants such as corn or sunflowers,
Stems of these plants are left in the fields during the winter and
aid in ovenly distributing snow over a field.

Yet, onow retention on fields dess not puarantes full protection
from drovght unless it is followed by a pood gystem of soil cultlvation.
Mfhen thore is a deap laver of snow," wrote “ostychev, "by spring the
carth will be well permeated with water. This must bs followed by
goil cultlvation in order to preserve the moisture or there will be
1ittle benefit from it, since wet soil dries very quieckly." The best
mothod of soil cultivation for mccumulating soil moisture, he thoupght,
vas fall plowing which facilitates water flowing into the soil during
winter and spring,

The following tabieﬁéhbws that soil plowed in the fall contains

‘
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Zable 2

Soil moimture in relation fo cultivation
Soil Moistuve (in pergent)

Depth In goil plowed In soll not plowed
since fall since fall

Up to 2 vershoks 30.0 25.6
From 2 to é verslioks 26.3 21,0
" 6to8 " 27,0 4.7
" B to 12 " 2[“6 15-0
" 12 to 16 " 233 15.5
Average 26.0 18.4

If, as chown by the above data, 14 percent of the water cannot

be used by plants, soil plowed in the fall will contain 12 percent

. ugable water while unplowad soil will contain 4.4 percent. In this

g connection, the unplowed soil contains moisture only in the upper

; laysrs and so is easily avaporated.

What soil condition is bnat suited for accumulating moisture

} during the winter? Befors answering this question, Koatychev examined

severa). characteristics of chernozem,

E During cultivation, chernozem tends to become lumpy. It contains
v sufficient amounts of humus composed of two gluey substances which
! are responsible for the lumpy soil. Kostychev carefully distinguished
batween the two substances, A mixture of clay and send, for example,
with water added can easily form lumps of any slze which when dry,
bacome as hard as rocks, If a lump is dampened and then dried, it
st1ll remains hard,

_ 8mall partieles of humus, howaver, have entirely different quali-
ties, They are "formed only in damp soll znd are ten times as sticky

as clay, If they form a lump and it dries, it is hard; but upon being

wet, the gluey particles disappsar and the lump disintegrates," In v &8 osessd

RONFIENTIAL
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order to reatere the glusy partieles, the lumps must be left meist for
seme time Ao as to decompose further, Onee the particles are restored,
they are able to withetand the activity of water and remain gluay until
they are again dried,

Lumps of chernozem or of any aoil containing a ereat deal of clay
oan aleo be hreken up under the eroding aativity of vater, & faol alweyn
important in agriculture, In order to explain the eredine process of
water, toatychev uses examples and comparisons, He notes that 1 pure
poreelain elay is pround up and mixed with water so that no lumps ars
laft, a milky colored mixture will bé formed, This mixture forms no
gediment and can stand for two years, remaining the same milky color;
but if any salt is added to the mixture, tho clay imm~diately forms
lumps and settles to the bottom, The same phenomenon oceurs when the
white of an egg is mixed with water; upon being heated, the egp white
forms balls which settle to the bottom. Kostychev pointe out, that
because of this quality, ogr whites are sometimes uged for purifying
wotor, [Oge whitas mixed with dirty water are heated, wheroupon they
form lumps vhich absorhb the dirt particles and gettle to the bottom,

"Clay performs the sume function in soil as ege vhites do in water.
The more salt the soil contains, the mora compact it 13, and the harder
the lumps." Rain water, on the contrary, has an entirely different
effect on the upper soil layer, since it lacks salts which cause the
clay to form lumps, Rain water first washes salts out of the soll and
then causes the lumps to dissolve, A solid top layer of soil, a crust,

is thus formed, [ TP T N IOV PN B o -

Immediately after a rain the crust is soft., As soon as the soil begins

to dry up and moisture containing salts begin to sesp up from lower
soll layers, the erust hardens,

From this, Kostychev deduces that "if the erust is harrowed after
1% dries, hard lumps are formed; while if 1t is harrowed sooner, it

is =asily made intn & powder, Thus, harrowing must walt until the oruast
GORFilieNTiAL
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[ V]
dries to & depth of & or A vershok, since the lavree lumps of soll are |

much hetter for preserving molsture and for inereasing soil fertllity
in general," '

It was noted abave thet charnosem has varying struecture, Unoule
tivated chernozem is usually ueed as pastureland, and has the appear-
ance of a continuous, compaet layer, hevdly permeable by water, This
' compact composition of unaultivated chernozem is unfavorable for both

acoumulating and retaining molsture, Throushout commact chernozem

ars found eapillary povas throurh which water can pana easily, and be

e

hrourht to the upnar, drysr leyer of soil.

Due to thnse fnctors, compsot chernozem drioé out to a considerable

depth in dry weather, Loona, powdery chernozem also possesses some
unfavorable qualities of compact chernozem, such as inability to accumu=-

late and retain goil molsture. On fields having finely srained soil

e

which quiekly forms a top erust, rain water quickly sosks throurh to

| lowar areas while the plowed soil under the crust remains dry. The

i orust formed is fairly solid, and moisturs coming up from lowsr soil

g quickly moves into the more solid upper layer where it avaporates steadily.
i Lvnporation procesds more rapidly in lumpy Z;ielda. Ivmps, being

§ compact, are only slightly permeable so that the water runs between

them to the lowsr, unplowed soil layers, The molsture evaporates first

; from around the lumps, and then from the lower layers, being carried

up by capillary action,

Which soil structure is most favorable for aceunulating and retaining

molsture? According to Kostychev: "rhe most faverable is a plowed area
composed of small lumps. Water passes easily between the particles,

the eompact layer is well coverad by a cultivated layer so that it
hardly dries out, and capillary action in the lumpy layer is made diffi-

R cult eince there is none, or very little capillary water movement batween
the lumps, With proper oare, chernozem can combine the favorable quali-

ties of sandy soil and high fertility with a finely grained layer above

GONFIGENTIAL
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the plowed area, which ghould net be conneated to lower layers

by & capillary network,"
Kestychev conslders the eultivation of fallow goil as one

of the most effactive means of acoumulating and rataining moi=~

sture. In black fallow, more meisture can he accumulated when

plowing 1s dene in the fall, BEach additlonal percent of molsture
inoreages the harvest of grain and straw by nearly 30 pud,

Furthermore, fall ploving makes possible more thorough freezing

of the moll which almo increases the size of the harvests.

Kogtychev provad the beneficial effacta of frost, e showed
" ghat water in the eround does not freeze evorywhere at once,

but freezes at some places fivrst while other areas remain unfrozan

for msome time, The areas vhere ice bepins to form attract

water from neiphboring areas. Ao a result, pockets of ice are

formed and soil batween them is Arier than it was prior to freezing.

The drier pround shrinks in size and dries out, causine cracks

to appear, The frozen pround then breaks up into small, com-

pact chunks, favorable for producing a relatively high harvast,
Black fallow should ba plowed deeply and should remain for

the winter in unaven layers which are able to retain snow on

fields, For snowless areas such as the Crimea, where soil mois-

ture avaporates during the winter, Kostychev rocomminds thet

harrowing follow the plowing. Harrowing should be done in the

early spring vhen the crust begins to dry, so that another crust

i formed which will not draw up soil moisture and at the same
fime will allov rain to infiltrate the soil. Further cultivation
of fallow fields is determined by the weather and by the layer
alrendy plowed.

1If heavy rain falls," Kostychev wrote, "and another ecrust

is formed, additional harrowing of the plowed area after the crust

is partly dried out is abgolutely necessary, even though it is
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done saveral daye later, But if no rain falls, if the orust remains

i
|
\
lumpy and porous, and if between the orust end the lower plowed area
|

no capillary action is formed, no additional work ies neceasary even
though a whole month elapses after the first harrowing,"

The job »f ecombatting weads muet be taken ecare of alens with fale-
low plowing, Ap soon as weads come up, they must be destroyed, since
they are sasier to destroy while youne, . Each soil contains a huge amount
of seads of weeds whish aome up and develop durineg diffarent seasona,

Surface cultivation of fallow fialds continues to the middle of
the surmer, DBy then, the plowed soll from ita own weirht and fromﬁgil-

TET e tratingrain vatar shrinks considerably., In thls soil, decomposition
procnedn vary slowly. A oecond plowine of fallow 1s necessary in such
cR8A0,

I, following dry weather, it is expedlent to plow the soil twice,

1t 1s usually unnacessory to make friable the upper layer of soll since

e AT S

1t will not have contracted sufficiently. But black fallow cultivated

twico in the spring whon the ton snil layer is not thick 1s advaniaseous

in a majority of cases,
Prior to fall sowing, soll must be piven time to partly decompose.
"If soil is vary friable," wrote Kostychev, "during sowing, 1t can |
eaglly bacome powdery and after this form a crust <uring lisht rains. .

3 On the othoer hand, if soil partly decomposes before being sowed, it

becomas chunky during sowing and the chunks, upon drying, become hard !
4 and are not easily disintegrated by rains., The goil can remain in this

condition for a long pericd of time, and is beneflted by the easy pene-

tration by air and water, thus providing roots with easy access to
air." Well developed plants with an extensive root network extending
deep into the soll can utilize the more stable supply of water in the
desp soll laysrs, and, consequently, suffer less from drought.

If for some reason it becomes neceseary to postpone fall plowing

until the following year, the plowing should be done as early in the
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year &8 possible, To confirm this idea, Koatychev cites the following
information obtained frem Peltava (uberniya concerning the influence
of the time of ploving a fallow f1eld on the size of the winter orop
harvests (Table 3)

‘able

Winter wheat harvest when ordinary fallow
1a plowed in different periods (in ma)

Yoor Plowing fellow in April Plowing fallow iv middle of June
1820 142 63
1483 150 75
1891 201 3l

From this, Kostychev deduces thet early plowing of ordinary fallow

is a very important fnotor in combatting drought, \
Tn speaking of fallow soll which 1a usually plowed irmediately

befora the hav hervast, Yostychev points oubt that ng flelds dry out,

they become considerably more compact, and upen being plowed, are broken

up into largs lumps. These 1umpe do not protect the unploved, solid \

laysr, so that soil molsture steadily evaporates from it,
In this connection, Kostychev pauses on the apacial pipnificance i
of the solid layer of soil which is as important for agrioulturnl plants
as the plowed layer. No plants utilize only arable soil, since roots
extend to lower layers which contain additional moisture and minerel
matter, OFften these lower, unplowed layers are the only source of
nolsture and minerals.
In winter, "a large part of the mineral metter passes into the
deeper layer, from which roots later obtain it., It is sometimes more
important to preserve until fall the moisture in the compnct layer
then in the plowed layer; the plowad layer 1iag on top and can be
moistenad by any fairly heavy rain or by smell amounts of snow, whille '

the deep layer is sometimes not moLotened even by snov during the winter.
fantp o e |
cuwrmtmtﬂ

S5 - \‘

é

Declassified in Part - Saniti
ized Copy Approved for Rele:
ase 2012/05/25 : CIA-RDP82-0 )
: -00039R000100100074-9




Declassified in Part - Sanitized Copy Approved for Release 2012/05/25 : CIA-RDP82-00039R000100100074-9

COMFIE N ial

Thus, to waste water contained in the deeper layer would be a mistake,"

Keatychev was in faver of deasp plowing of fallow fields if the plowing
were dene in the fall or early apring. If dene later, deep plowing
is useless or even harmful since it exvosas the molst seil layer and
causes water to evaporate,

As indionted above, a good cystem of soll owltivation is very
important in acuumulatlngland retaining moieture and, thus, in com=

batting drought, A well oultivated fallow fisld guarantees high and

stable harvests of winter crops and has a favorable influence on har=
| vests of summer eropa.
In examining methods of soil cultivation, Kostvchev pays spsolal

attention to fall plowing, lHe stresses that the above information in

relation to spring or fall plowing of fallow fields also applies to
fields prowing swmmer crops, with the difference that fall plowlng for

i gummer crops is much more important than fall plowing of fallow. Plowing
fields in the spring, rather than the fall, causes soil moisture to be
wasted, and so delays spring sowing. The delay eids the growth of wends,
which quickly choke out the young plants.

9011 cultivation in stoppe areas long ago establishad that freshly
plowed virgin soil is very fertile and fuarantees high harvests. Koaty=
2 chev explains this scientifically, In 1881, the mag:zine Sel'skoye
‘ Khozyaystve i Tegovodstvo (Agriculture and Forestry) printed his work

"Iz Lesnoy Polosy Voronazhskoy i Khar'kovskey Guberniy" (Information

on forast regions in Veronezh and Kharkhov Guberniys) in which he

; stated that fertility is determined by the physical composition of the
1 soil. TIp another article, "K voprosy ob obrabotke i udobreniye cherno-
zemnykh pochv," (1888), Kostychev wrote: "After plowing, the upper
layer of virgin soil is transformed into small pleces the aize of peas. ;
Under these conditions, harvests, even during dry years, produce firgt-
class quality, hard wheat." In steppe areas where there were large

areas of unplowed soil, one area was suwed for 5-6 years, primarily
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with cwmer orops, after whigl the land remained unplanted and Ba¥§V1iif .

gection of virgin aol) waa plowed.

Ag the population in the charnoaem r3gions inoreasad, unplanted

areag vere gultﬁvgtad bafora they bagan growing couch prass, Often

couch rress areas were used for pastures. Kostychev deduced, that the
only way to prevont this weed from srowing wac to plant grans on the
{ields,

Tt was diffioult to aclve these problems of soil oultivation while
s emell poasant aconomy oxisted, Realizing thia, Kostychav wrotes
Minfortunataly, grees sowing in chernozem areas io gtil] the mont back=
ward part of the aconomy.” saveral acholars explained the r4iret unfortu=
nate attempts at prass sowing 2o beinm due to the clinatie aonditions
of the chernozem area, vhere parennial prasses ecannot be grown. Kosty=
chev shouad the fallacy of similar strtements snd then disclosed the
true reasons for unouccesnful field sowing. In his conclusion to Bor'ba i
g Zasukhami, he wrote: e suffered many losses because wa plovad our
fieldo by the Wastern Luropean nethods which rre not pulted to our
climate,"

In this connection, Vostychev wrote thot in dry chernozem steppns,
either grain or grass can be prown, but both cannot bz prown at the same
time successfully. Only during a rainy gummer is it possible to hava well

developed parennial resses prowing with cover crops.

For growlng crops of grain for fodder, the ground must be vlowed |
one mors time after the fall plowing. Prior to the main (first) fall
élowina, the soil muet be in a condition which will enable all weeds to
be dastroyed by the final deep plowing. Grass for fodder must be sown
in the early spring. In addition to ‘this, Kostychev rocommended thet
perennial grass varieties which are adapted to the soil and Q}imatic ‘
conditions of an area be sowm. -

These ideas of Kostychev == the development of soil cultivq{ion’ :

in chernozem steppes, the restoration of a durable, finely grained
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soll, its ability to acoumulate oreanic matter, and the processing of
seiles by the most medern methods of asell enltivation to prevent drought =e
are a very important addition to the development of & meientifio basia

for soll oultivation, His work on aoil fertility and methods of restoring
soil fertility have been used as ar integral part of ths arass field

system of soll oultivation,
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